
A typical oscillator frequency band plan for the Scientific Atlanta interdiction
system is shown below.

Band
B
C
D
E

Frequency Range
126 to 169.5 MHz
210 to 283.5 MHz
288 to 361.5 MHz
366 to 446.5 MHz

Interdicted channels are confined to the frequency ranges listed above.

Many cable systems being rebuilt today are being designed for a 550 MHz upper
frequency limit and an 80 channel capacity. New designs currently on drawing
boards contemplate downstream bandwidths of 54 - 750 MHz. Although a portion
of this bandwidth may be devoted to transmission of digitally encoded signals, up
to 80 channels may be devoted to analog transmission. The capacity of the
interdiction system described above does not match the capability of a modern
cable network.

Interdiction systems may have an undesirable effect on TV tuner performance in
heavily loaded systems. The addition of jamming carriers raises the energy level
of the composite signal furnished to the TV or VCR tuner input, potentially
causing distortion to television pictures. This phenomenon will ultimately limit
interdiction channel capacity.

An additional reason why interdiction has not found wide spread acceptance by
cable operators is that the signals are carried in the clear in the feeder cables and
at the customer's home. Some cable operators fear that customers could easily
split the clear signals and furnish them to neighboring homes. Alternatively,
persons could tap into feeder cables and steal the clear signals. Other operators
feel that interdiction may give them a temporary advantage over "pirate" decoder
suppliers. It is not clear whether interdiction improves security or makes the
cable operator more vulnerable to theft.

Following is a list of quantifiable costs and benefits of interdiction technology vs.
set top addressable descrambler technology. From these costs and benefits, the
authors have developed a discounted cash flow model to determine the net benefit
or net present value of an interdiction project. The model uses a differential
analysis to compare two alternatives: installation of interdiction vs' continued use
of addressable descramblers. Only relevant cash flows are tabulated in the
attached model.



Costs (probable cash outflows)

Interdiction housings
Interdiction modules
Housing installation
~oduleinstallation

Spare modules
Power supplies
Power supply installation
Power consumption
Lost decoder rental revenue
Lost remote control revenue
~odule repair cost
~odule replacement truck rolls
Interdiction control computer

Benefits (probable cash inflows>

Increased basic penetration
Increased enhanced basic penetration
Increased pay penetration
Increased PPV buys
"Instant" installation revenue
Decreased installation truck rolls
Decreased disconnect truck rolls
Decreased pay churn truck rolls
Decreased decoder repair expense
Decreased decoder trouble calls/truck

rolls
Decoder replacement foregone
New decoder purchase avoided

The characteristics of the "average system" used in the analysis are a composite of
U.S. cable systems taken from "Cable Television Developments", October, 1992,
published by the National Cable Television Association. The number of
subscribers in year 0 was determined by totaling subscribers in systems with 5000
or more subscribers (probable deployers of addressable technology) and dividing by
the total number of systems with 5000 or more subscribers. The cost and benefit
assumptions listed in the attached analyses, were gathered from interdiction
suppliers and from the experiences of cable operators who have installed
interdiction systems.

Industry experience with interdiction has shown that many customers continue to
require set top converters at either primary or secondary TV sets to provide
remote control and extended channel tuning or to overcome limitations in TV or
VCR shielding. In fact, Warner Cable of Williamsburg, VA recovered relatively
few converters after installing interdiction equipment to serve approximately 200
homes in 1990. As a result, decreases in truck rolls to replace failed converters
and decreased converter repair expense are predicted to be modest in the early
years.

Two versions of the discounted cashflow analysis are included in the appendix.
The "more likely" scenario presumes that a direct broadcast service will be
inaugurated in 1994. In a "less likely" scenario, DBS service will not be a factor.
The results of the most likely scenario can be summarized as follows: at a 10%
discount rate, net present value based upon nine years of operation is
($2,259,564)6. Accumulated net cashflow does not reach $0 within the life of the
model. The investment has an additional undesirable characteristic. An
interdiction project is so capital intensive that when combined with other normal
capital expenditures, the project may consume a firm's borrowing capacity and
leave no resources available for investment in other conditional access technologies

6 ( ) means loss.



such as digital compression. The authors wish to point out that although
interdiction may not be economically feasible for all systems, operators in certain
markets with high housing density (e.g. multiple dwelling units) have used
interdiction to advantage.

Broadband Descrambling

Multichannel Communications Sciences, Inc. of (MCSI) San Diego, California has
created in its laboratories, a device which can simultaneously descramble a
handful of cable television signals. All non-scrambled signals can be processed
through the device unaltered in form and can be added to the descrambled signals.
Such a device, located at the point of entry to a home, could provide clear signals
to TV's and VCR's within the home. Unlike interdiction, broadband descrambling
is a positive security means. Descramblers need to be installed only at homes of
customers of scrambled services who own "cable ready" television sets and want to
use their TV sets for channel selection. This is important because TeleCable
Corporation's research shows that only 20-25% of subscribers object strongly to
decoders and would want such a technology.

Further, MCSI claims that broadband descramblers could be mixed with existing
set top descramblers which employ a sync suppression scrambling approach.
MCSI is seeking funding for the development of a prototype descrambler which
the company claims will simultaneously descramble up to 36 television signals.
Two years of development remain before the technology can be converted into a
fully tested, off-the-shelf product. Information on specifics of the technology is
considered proprietary by the company. However, we have included MCSI's
product literature from their comments on FCC MM Docket No. 92-266, in the
appendix.

Disadvantages of the technology are that it relies solely on sync suppression
scrambling if mixed with existing decoders. A cable operator using a combination
of random video inversion and sync suppression scrambling would have to give up
random video inversion security. Scrambling systems employing only sync
suppressions have been widely defeated by "pirate" decoder manufacturers.

As with interdiction, all of the television signals are in the clear at the customer
premises. A customer could provide free service to neighbors merely by installing
a signal splitter in his service drop.

Additionally, 36 channels of discretionary programming control will probably not
be adequate for the product's prospective life cycle of 1995 - 2003.7

Further, until a manufacturer develops tooled models, the cost will not be known.

7 Assumes funding by mid 1993, completion of product development within 2 1/2
years and an eight year service life.



The Effect of Other Provisions of the Cable Act

Section 3 of the Cable Television Consumer Protection and Competition Act of
1992 prohibits cable operators from requiring subscription to any tier other than
basic service as a condition of access to video programming on a per program or
per channel basis. In addition, Section 4 of the act specifies that, at the election of
a local television broadcast station, a cable operator shall carry the broadcaster's
signal on the "cable system channel number on which the local commercial
television station is broadcast, or on the channel on which it was carried on July
19, 1985 or on the channel on which it was carried on January 1, 1992."

The effect of these additional provisions is to render impractical, those broadband
security means which are inflexible in their channelization schemes.

As an example, suppose that a cable operator decided to rely on low pass filters to
separate broadcast basic services and access (PEG) channels from enhanced basic
services. To accomplish this, the operator must group broadcast basic and PEG
signals in lower frequency channels, e.g. 2 through 13, carry enhanced basic
services on channels 23 or higher and use low pass filters which block channels 23
and above (refer to Fig. 1) from reception by broadcast basirlPEG only subscribers.
However, if a customer to broadcast basic/PEG desires to access a per program or
per channel service which is carried on channel 23 or above, the low pass filter
must be removed, leaving enhanced basic services unprotected. Similarly, if a
broadcaster operating on UHF Channel 33 demands "on channel" carriage, all low
pass filters must be removed and the scheme is destroyed.

As previously explained, the Scientific Atlanta interdiction system places certain
restrictions on the channels which may be secured. If broadcasters select channels
which fall within any of the four oscillator bands, the already scarce number of
channels which may be secured is further diminished. This same restriction
applies to the known means of broadband descrambling.



APPENDIX

Discounted cashflow analyses for interdiction technology

MeSI product literature

Narrow band reject filter response



DISCUSSION OF DISCOUNTED CASH FLOW MODEL:

INTERDICTION vs. ADDRESSABLE DECODERS

The financial analysis which follows, uses the discounted cash flow method to
determine the net benefit or net present value which would result from an
investment that converted a cable TV system's conditional access technology from
addressable decoders to interdiction. The analysis is based upon relevant costs
and benefits (those future costs and benefits which are different between the two
alternatives) and is therefore a differential analysis of addressable
converter/decoders vs. interdiction.

The analysis is divided into seven distinct parts:

• market statistics, activity levels
• rates, fees, royalties
• expected benefits, expenses of interdiction
• capital costs, depreciation
• revenue changes
• expense changes
• P & L cash flows, net present value

Two scenarios are presented. In the more likely scenario, direct broadcast
satellite services will establish a foothold by year 1 of the analysis and cable
penetration will remain at 63% in years 2-9. In the less likely scenario, DBS will
not affect cable growth, and interdiction will provide greater improvements in
basic, enhanced basic and pay penetrations.

Market Statistics, Activity Levels

Year 0 subscribers were computed by dividing total subscribers in systems with
more than 5,000 subscribers, by the number of systems with 5,000 subscribers.
The model used data from Cable Television Developments, October, 1992
published by NCTA. Basic cable penetration, 62%, and pay unit penetration, 78%,
were derived from the same document. The percent of addressable homes, 50%,
closely approximates the 49% listed in the January issue of Paul Kagan's Cable
TV Technology. Other market statistics and activity levels are representative of
many urban and suburban systems which use addressable decoders to secure a
variety of pay and pay per view services. Thus the model is based upon the
"typical" urban/suburban addressable system.



Rates, Fees, Royalties

Rates, fees and royalties are typical of urban/suburban cable systems.

Expected Benefits of Interdiction

Basic, enhanced basic and pay penetration improvements in the "no DBS" scenario
are based upon data gathered from suppliers, cable operators using interdiction
and judgement. Improvements in penetrations are predicted to be half as great in
the "DBS" scenario.

Other expected interdiction benefits and expenses/losses are listed below:

Benefits

Increased PPV buys
"Instant" installation revenue
Decreased installation truck rolls
Decreased disconnect truck rolls
Decreased pay churn truck rolls
Decreased decoder repair expense
Decreased decoder trouble calls/truck rolls

Expenses/Losses

Increased power consumption
Lost decoder rental revenue
Lost remote control revenue
Module repair cost
Module replacement truck rolls

Experience in several interdiction systems shows that many homes continue to
need converters for channel selection on primary or secondary TV sets and
relatively few converters are recovered. Accordingly, no decrease in trouble calls
is predicted.

Capital Costs

Predicted capital expenditures for interdiction are based upon the following costs.

Four port housing, accessories $200
Subscriber module $ 75

Anticipated volume discounts (10%) are partially offset by sales tax, shipping and
handling costs (6%), resulting in predicted costs of $191 per housing and $72 per
subscriber module. The model assumes a "port efficiency" of 2.5 homes per port,
thus cost per home for the housing is $191 + 2.5 =$76/home passed. Interdiction
modules are assumed to be installed in series with the drops for all active
subscribers during years 0, 1 and 2 and are increased to 95% of homes by year 9.
The majority of the year 0 capital expenditures are assumed to be incurred late in
the year and are not discounted.



Replacement of 1/8 of the addressable decoders each year is avoided with
interdiction as are new decoder purchases. These capital costs "foregone" are
subtracted from capital outlays to compute net capital costs.

Summary

The reader not desiring detail may go directly to the section entitled "VI!., P&L
cash flows", for a sllmmary of the analysis. Net present value, based upon 9 years
of operation and a 10% discount factor, is ($2,259,564) for the more likely scenario.
Accumulated cash flow does not reach $0 within the life of the model. The
investment has another undesirable characteristic. An interdiction project is so
capital intensive that when combined with other normal capital expenditures, the
project may consume the firm's borrowing capacity and leave no resources
available for investment in other conditional access technologies such as digital
compression.



Discounted cash flow 1'T¥)de1· interdiction vs. addressable decocIers Feb. 1993
Less likely scenario - no DBS

~!tI~_~t~l~f_!lMlm ••lll1t{£
(SAU • business as usuaVaddress. decoders)

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year6 Year 7 Year8 Year 9

Homes passed 41,420 41,834 42,253 42,675 43,102 43,533 43,968 44,408 44,852 45,300

Homegrowth 1.0"10 1.0"10 1.0"/0 1.0"/0 1.0"/0 1.0% 1.0% 1.0"/0 1.0% 1.0"10
Basic pen. growth (SAU) 1.0% 1.0"10 1.0"10 1.0"10 1.0"10 1.0"10 1.0"10 1.0% 1.0% 1.0"10
Basic penetration (SAU) 62.0% 63.0"10 64.0"10 65.0"10 66.0% 67.0"10 68.0% 00.0% 70.0% 71.0"10
Basic subscribers (BAU) 25,680 26,356 27,042 27,739 28,447 29,167 29,898 30,641 31,396 32,163
Net new subscnbers 675 675 686 007 708 720 731 743 755 767
Enhan. basiC pen. growth (BAU) 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
Enhanced basic penetration (BAU) 90.0% 90.5% 91.0"/0 91.5"10 92.0% 92.5% 93.0% 93.5% 94.0% 94.5%
Enhanoecl tJasicsubscribers 23,112 23,852 24,608 25,381 26,171 26,979 27,805 28,650 29,513 30,394
Pay household, % of homes (BAU) 50.0% 49.5% 49.0% 48.5% 48.0% 47.5% 47.0% 46.5% 46.0"10 45.5%
Pay household growth (BAU) -0.50% -0.50% -0.50% -0.50% -0.50% -{).5O% -0.50% -{).50"/0 -{).50% -0.50%
Pay units per hoUSehold (SAU) 1.56 1.55 1.54 1.54 1.53 1.52 1.51 1.51 1.50 1.49
Pay unitthousehold growth (SAU) -{).5O% -{).5O"/0 -0.50"/0 -0.50"10 -{).5O"10 -{).5O"10 -{).5O"10 -{).5O"/0 -0.50% -{).50%
Pay penetration (BAU) 78.0"/0 76.8% 75.7% 74.5% 73.4% 72.3% 71.1% 70.0"/0 68.9% 67.8%
Pay units (SAU) 20,031 20,250 20,464 20,674 20,878 21,078 21,272 21,461 21,644 21,823
PPV movie buy rate growth (SAU) 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
PPV annual movie buy rate (SAU) 180.0% 180.5% 181.0"/0 181.5% 182.0% 182.5% 183.0% 183.5% 184.0"/0 184.5%
PPV annual evert buy rate (SAU) 20.0% 20.0"/0 20.0"/0 20.0"/0 20.0% 20.0% 20.0"/0 20.0% 20.0"/0 20.0"/0
% homes addressable (= pay HH%) 50.0"/0 49.5% 49.0"/0 48.5% 48.0"10 47.5% 47.0"10 46.5% 46.0"/0 45.5%
Addressable subscnbers (SAU) 12,840 13,046 13,250 13,453 13,655 13,854 14,052 14,248 14,442 14,634
Non-addressable subsaibers (SAU) 12,840 13,310 13,791 14,285 14,793 15,313 15,846 16,393 16,954 17,529
Add'i outlets, % of subs (SAU) 25.0% 25.0"10 25.0% 25.0% 25.0% 25.0"10 25.0% 25.0"10 25.0"10 25.0"10
Additional outlets (SAU) 6,420 6,589 6,760 6,935 7,112 7;!!iJ2 7,475 7,660 7,849 8,041
Add'i outlets w/decoders, % of AlOs 75.0% 75.0"/0 75.0"/0 75.0% 75.0% 75.0"/0 75.0"10 75.0"10 75.0% 75.0"/0
AcIditionai outlets w/decoders 4,815 4,942 5,070 5,201 5,334 5,469 5,606 5,745 5,887 6,031
Decx>ders in service (SAU) 17,655 17,988 18,321 18,654 18,989 19,323 19,658 19,994 00 0 895.291 Tm
(60 08.8 686.4215 21987358 Tm
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Disconnect truck roU oost (BAU) $15.00 $15.60 $16.22 $16.87 $17.55 $1825 $18.98 $19.74 $20.53 $21.35
Pay service changes %( Of pays) 50.0% 50.0"10 50.0"/0 50.0"/0 50.0% 50.0"10 50.0% 50.0% 50.0% 50.0"/0
Anrual pay service changes x 2 (BAlJ) 20,031 20,250 20,464 20,674 20,878 21,078 21,272 21,461 21,644 21,823
Truck roll % -pay changes (BAU) 25.0"10 25.0% 25.0"10 25.0"/0 25.0% 25.0"/0 25.0"/0 25.00/0 25.0% 25.00/0
Pay change truck roU oost (BAU) $15.00 $15.60 $16.22 $16.87 $17.55 $1825 $18.98 $19.74 $20.53 $21.35
Annual trouble calls (% of subS) 60.0"/0 60.0"/0 60.0% 60.0"10 60.0"10 60.0"10 60.0"10 60.0% 60.0% 60.0"/0
Truck roll % -TCs (BAU) 90.0"/0 90.0"10 90.0% 90.0% 90.0% 90.0"10 90.0"/0 90.0% 90.00/0 90.0"/0

Trouble call truck roll oost $25.00 $26.00 $27.04 $28.12 $29.25 $30.42 $31.63 $32.90 $34.21 $35.58
Anrual deeoderfailure % (BAU) 10.0"/0 10.0"10 10.0"/0 10.0% 10.0"/0 10.0"/0 10.0"/0 10.0"/0 10.0% 10.0"10
Anrual deooder failures (BAU) 1,766 1,799 1,832 1,865 1,899 1,932 1,966 1,999 2,033 2,066

Decoder/oonverter repair oost $27.00 $28.08 $29.20 $30.37 $31.59 $32.85 $34.16 $35.53 $36.95 $38.43
1Uega! oomeclion % (BAU) 1.0"/0 1.0"/0 1.0% 1.0"/0 1.0"/0 1.0"/0 1.0"10 1.0"10 1.0% 1.0"10
Lost decOder % per year (BAU) 1.0"10 1.0% 1.0% 1.0% 1.0"/0 1.0"/0 1.0% 1.0"10 1.0% 1.0%
Decoder Iife!replacment cycle, yrs 8 8 8 8 8 8 8 8 8 8

m~1\mlll.1:~[li\1ijID~~~~~i~~~li~1~;&~~*1itt Year 0 Year 1 Year 2 Year 3 Year 4 YearS Year6 Year 7 Year 8 Year 9

Basic monthly rate $10.00 $10.40 $1D.82 $11.25 $11.70 $12.17 $12.65 $13.16 $13.69 $14.23
Enhanced basic mo. rate (incl. basic) $20.00 $20.80 $21.63 $22.50 $23.40 $24.33 $25.31 $26.32 $27.37 $28.47
Avg. pay unit monthly rate $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
Additional outlet monthly rate $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00
Additional deooder rental rate/mo. $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00
Remote oontrol monthly rental fee $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00

PPV rTlOIIie price $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00
PPV event price avg. $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00
Installation fees (25% of subs) $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00
Average reverue!sublmonth (BAU) $31.28 $32.53 $33.84 $35.19 $36.60 $38.06 $39.58 $41.17 $42.81 $44.53

Basic program oosts 10.0"/0 10.0"/0 10.0% 10.0"/0 10.0"/0 10.0"/0 10.0"10 10.0% 10.0% 10.0"10

Enhanced basic program oosts 25.0% 25.0"10 25.0% 25.0"10 25.0% 25.0"/0 25.00/0 25.0"/0 25.00/0 25.0"/0
Pay program oosts 50.0% 50.0"10 50.0"10 50.0"/0 50.0% 50.0% 50.0"/0 50.0% 50.0"10 50.0"10

PPV royalty oosts 52.0"/0 52.0"/0 52.0"10 52.0"/0 52.0% 52.0"10 52.0"/0 52.0% 52.0"/0 52.0"10

t11,j~~~!ijiBJ19t~1~f~~~1[W~~1IIli~~jJ,jlltlm\lw:ID11~

Year 0 Year 1 Year 2 Year 3 Year 4 YearS Year 6 Year 7 YearS Year9

Basic service penetration lift 05% 1.0"/0 2.0% 2.0"/0 2.0"/0 2.0"10 2.0"/0 2.0"10 2.0"10 2.0%
Enhanced basic penetration lift 05% 1.0"10 2.0% 2.0"10 2.0"/0 2.0"10 2.0"/0 2.0"10 2.0% 2.0"/0

Pay penetration lift 1.0% 2.0"10 4.0% 4.0"/0 4.0"/0 4.0"/0 4.0"/0 4.0"/0 4.00/0 4.0%
PPV ann. movie buy rate, inter. subs 90.0"10 90.0"10 90.0"10 90.0"10 90.0% 90.0"/0 90.0"/0 90.0"/0 90.0% 90.0"/0
PPV ann. event buy rate, inter. subs 10.0% 10.0"/0 10.0% 10.0"/0 10.0"/0 10.0"/0 10.0"/0 10.0% 10.0% 10.0"/0
Reduced illegal hookups 0.0% 0.0"10 0.0% 0.0% 0.0% 0.0"10 0.0% 0.0"10 0.0% 0.0%
Installation backlog, days 0 0 0 0 0 0 0 0 0 0



Increase in add. outlet % 0.0"10 0.0"/0 0.0"/0 0.0"/0 0.0% 0.0"10 0.0% 0.0"10 0.0% 0.0%
InstaU truck roll % 70.0"/0 50.0"/0 25.0"10 20.0"/0 15.0"10 10.0"/0 75% 5.0"/0 5.0% 5.0%
Discxlnnect truck roll % 75.0% 50.0"10 25.0"10 0.0"10 0.0% 0.0"10 0.0% 0.0"10 0.0% 0.0"10
Pay chum truck rolls 25.0"/0 125% 0.0"10 0.0"/0 0.0"/0 0.0"10 0.0% 0.0"/0 0.0% 0.0"/0
Reduction of convidee. in service 0.0"10 10.0"/0 12.0"10 14.0"/0 16.0"/0 18.0"/0 20.0% 22.0"/0 24.0% 26.0"/0
Annual trouble calls (% of subs) 60.0% 60.0"10 60.0"10 60.0"10 60.0"10 60.0% 60.0% 60.0"10 60.0% 60.0"10

Add, outlets, % of subs, interdict. 25.0"/0 25.0"/0 25.0% 25.0"/0 25.0"10 25.0% 25.0"/0 25.0"/0 25.0% 25.0"/0
Rem. cont rent, % 01 dec., intent 65.0"/0 60.0% 55.0% 50.0"10 45.0% 40.0"10 35.0% 30.0"10 25.0% 20.0"/0
Reduction, NO decoder rental (units) 0 494 608 728 853 984 1,121 1,264 1,413 1,568
Interdiction module failure rate 5.00"10 5.00"/0 5.00"/0 5.00"/0 5.00% 5.00"/0 5.00% 5.00% 5.00% 5.00"/0
Interdction module repair costs $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00
Ann pclYierconsump. costs per $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60
interdiction module

D¥:~liill_iJl.i9n~gul~t~f~i~~!i!~iiJi~:[ili[1tilI~Jl~lriti~~; i~i!~m

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9

Construction timetable, years 2.5
Inter. housing costlhome (2.5H1hsng.) $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00
Inter. housing install costlhome $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
Interdiction mociIle cost $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00
Avg. inter. module install. cost $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00
Inter. rrod.de penetration, % homes 25.0"10 50.0"/0 67J1'10 70.0"10 75.0% 80.0% 85.0% 90.0% 95.0% 95.0"/0
Spare modules 75% 7.5% 75% 7.5% 75% 75% 75% 7.5% 75% 7.5%
Additional power supp6es 414 418 423 427 431 435 440 444 449 453
(One $400 supply per 100 homes)
Add'i power supp6es purch. in yr. 207 211 4 4 4 4 4 4 4 4

Homes passed 41,420 41,834 42,253 42,675 43,102 43,533 43,968 44,408 44,852 45,300
Home growth 1.0"/0 1.0% 1.0% 1.0"/0 1.0% 1.0"/0 1.0"/0 1.0"/0 1.0"/0 1.0"/0
Interdclion modules in service 10,355 20,917 28,309 29,873 32,326 34,826 37;373 39,967 42,609 43,035
New modules purch./instal. in year 10,355 10,562 7,392 1,563 2,454 2,500 2,547 2,594 2,642 426
ModJles purchased for inventory m 792 554 117 184 187 191 195 198 32
Total interet modules purch. in yr 11,132 11,354 7,947 1,681 2,638 2,687 2,738 2,789 2,840 458
Capital cost, housings $1,211,240 $1,211,240 $1,211,240 $36,337 $36,701 $37,068 $37,438 $37,813 $38,191 $38,573
Capital cost, modules $801,4n $817,507 $572,149 $121,003 $189,925 $193,493 $197,112 $200,785 $204,511 $32,980
Module installation costs $155;325 $158,431 $110,882 $23,450 $36,807 $37,499 $38,200 $38,912 $39,634 $6,391
Power supply cost $82,840 $84,497 $1,673 $1,690 $1,707 $1,724 $1,741 $1,759 $1,n6 $1,794
Interdiction head end colfllUler $35,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

Interdiction capitaJ costs $2,285,882 $2,271,674 $1,895,943 $182,480 $265,140 $269,783 $274,492 $279,268 $284,113 $79,738



til m~

Decoder replacement sched. (SAU) 2~7 2,248 2,290 2,332 2,374 2,415 2,457 2,499 2,541 2,583
Reduction of decoders in service 0 1,799 2,198 2,612 3,038 3,478 3,932 4,399 4,879 5,373
Decoder replacement avoided 0 1,799 2,198 2,332 2,374 2,415 2,457 2,499 2,541 2,583
Recovered decoders 0 0 0 280 6&i 1,063 1,474 1,899 2,338 2,790
New decoder ~rt:hases (BAU) 332 332 333 334 334 335 335 335 336 336
New decoder cost $117 $117 $117 $117 $117 $117 $117 $117 $117 $117
New decoderpurchase costs foregone $0 $0 $0 $32,738 $39,098 $39,152 $39,198 $39,237 $39,267 $39,288
Replacement cost avoided $0 $210,456 $257,223 $272,820 $277,707 $282,601 $287,501 $292,405 $297,314 $302,225
Reduction in stolen decoders $0 $2,105 $2,572 $3,056 $3,555 $4,069 $4,600 $5,146 $5,700 $6,286

Capital costs foregone $0 $212,560 $259,795 $308,614 $320,359 $325,822 $331,299 $336,788 $342,289 $347,799

Net cash to/hOm capital $2,285,882 $2,059,114 $1,636,148 ($126,133) ($55,219) ($56,039) ($56,807) ($57,520) ($58,176) ($268,061)
( ) means savings

Depreciation table (MACRS) Year0 Year 1 Year 2 Year 3 Year 4 Year 5 Year6 Year 7 Year 8 Year 9

Year 0 capital expendibJres $326,561 $559,812 $399,869 $285,621 $204,015 $204,015 $204,015 $101,950 $0 $0
Year 1 capitaJ expendibJres $0 $294,165 $504,277 $360,201 $257,286 $183,776 $183,776 $183,776 $91,836 $0
Year 2 capital expendibJres $0 $0 $233,740 $400,693 $286,211 $204,437 $146,026 $146,026 $146,026 $72,972
Year 3 capital expenditures $0 $0 $0 ($18,019) ($30,890) ($22,065) ($15,760) ($11,257) ($11,257) ($11,257)
Year 4 capital expenditures $0 $0 $0 $0 ($7,889) ($13,523) ($9,659) ($6,900) ($4,928) ($4,928)
Year 5 capital expenditures $0 $0 $0 $0 $0 ($8,006) ($13,724) ($9,803) ($7,002) ($5,002)
Year 6 capitaJ expenditures $0 $0 $0 $0 $0 $0 ($8,115) ($13,912) ($9,937) ($7,098)
Year 7 capital expenditures $0 $0 $0 $0 $0 $0 $0 ($8,217) ($14,087) ($10,062)
Year 8 capitaJ expendibJres $0 $0 $0 $0 $0 $0 $0 $0 ($8,311) ($14,247)
Year 9 capitaJ expenditures $0 $0 $0 $0 $0 $0 $0 $0 $0 ($38,295)

Sum, depreciation expenses $326,561 $853,977 $1,137,886 $1,028,495 $708,734 $548,634 $486,558 $381,663 $182,340 ($17,918)

tv~••:D__Jl;tE@1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year8 Year 9
.( ) meanS reduction in revenue

Additional basic subs from interel. 207 418 845 854 862 871 879 888 897 906
Total basiC subsribers, interdiction 25,888 26,774 27,887 28,592 29,309 30,038 30,778 31,530 32,293 33,069
Additional basic revenuelyr. $24,852 $52,209 $109,681 $115,209 $121,015 $127,114 $133,521 $140,250 $147,319 $154,744
Add'i enhanced basic subs flOm inter. 315 642 1,310 1,336 1,362 1,389 1,416 1,443 1,471 1,499
Additional enhanced basic revlyr. $37,775 $80,141 $170,005 $180,302 $191,204 $202,748 $214,969 $227,907 $241,603 $256,101
Additional pay units flOm interel. 418 849 1,721 1,746 1,771 1,796 1,822 1,848 1,874 1,901
Additional pay revenuelyr. $50,201 $101,825 $206,541 $209,481 $212,468 $215,504 $218,590 $221,725 $224,912 $228,150
Additional PPV movie buys flOm inter. 11,556 11,979 12,412 12,857 13,313 13,781 14,262 14,754 15,259 15,776
Additional PPV movie revenue $46,225 $47,914 $49,648 $51,428 $53,253 $55,126 $57,046 $59,015 $61,034 $63,104
Additional PPV event buys flOm inter. 1,284 1,331 1,379 1,429 1,479 1,531 1,585 1,639 1,695 1,753



$25,680 $26,619 $27,582 $28,571 $29,585 $30,625 $31,692 $32,786 $33,908 $35,058
"Instant install" revenue from inter. $32,804 $35,013 $37,362 $39,858 $42,511 $45,330 $48,325 $51,507 $54,888 $58,4n

Change, additional outlet revenue $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Lost deCXlder rental revenue $0 ($23,720) ($29,205) ($34,951) ($40,964) ($47,251) ($53,817) ($60,670) ($67,816) ($75,262)

Lost remote reverue ($31,779) ($45,329) ($47,487) ($49,247) ($50,585) ($51,477) ($51,898) ($51,823) ($51,229) ($50,092)

~lI!tm!gI9t~~l!1M1~e~:;ffi:::@%1 $185,758 $274,673 $524,128 $540,650 $558,487 ssn,72O $598,429 $620,699 $644,619 $670,281

t¥Mf§flji~ll*!~es Year 0 Year 1 Year 2 Year3 Year 4 Year 5 Year 6 Year7 Year 8 Year9
( ) means redJction in expense

Basic programming costs $2,485 $5,221 $10,968 $11,521 $12,102 $12,711 $13,352 $14,025 $14,732 $15,474
Enhanced basic program. costs $9,444 $20,035 $42,501 $45,075 $47,801 $50,687 $53,742 $56$377 $60,401 $64,025
Pay programmng costs $25,101 $50$312 $103,271 $104,740 $106,234 $107,752 $109,295 $110,863 $112,456 $114,075
PPV programrring costs $37,391 $38,757 $40,160 $41,599 $43,076 $44,591 $46,144 $47,737 $49,370 $51,044
"Instant install" prog. expense $7,217 $7,703 $8,220 $8,769 $9,352 $9,973 $10,632 $11,332 $12,075 $12,865
Interdiction module repair expense $13,979 $28,238 $38,217 $40,328 $43,641 $47,015 $50,453 $53,956 $57,523 $58,098

Power consumptions costs $37,278 $75,302 $101,913 $107,541 $116,375 $125,375 $134,543 $143,881 $153,394 $154$328

Reduced install. truck rolls $0 ($57,561) ($138,198) ($163,812) ($192,187) ($223,563) ($248,266) ($275,198) ($293,257) ($312,438)
Reduced disconnect truck rolls ($12,469) ($46,679) ($85,453) ($129,242) ($137,942) ($147,191) ($157,022) ($167,470) ($178,572) ($190,368)
Reduced pay change truck rolls $0 ($39,487) ($83,004) ($87,208) ($91,593) ($96,166) ($100,934) ($105,904) ($111,082) ($116,476)
Reduced troUble call truck rolls $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Reduced decoder repair costs $0 ($5,051) ($6,420) ($7$332) ($9,596) ($11,426) ($13,432) ($15,628) ($18,029) ($20,648)

*~~;:~Bt@ffiigiRii!lr]ifif~@ $120,425 $77,390 $32,175 ($28,620) ($52,738) ($80,242) ($101,493) ($125,430) ($140,989) ($169,420)

fuYUt~:~il.l~il1.tHiI[ Year 0 1 2 3 4 5 6 7 8 9

Revenue changes (from V.) $185,758 $274,673 $524,128 $540,650 $558,487 ssn,72O $598,429 $620,699 $644,619 $670,281
Expense changes (from VI.) $120,425 $77,390 $32,175 ($28,620) ($52,738) ($80,242) ($101,493) ($125,430) ($140,989) ($169,420)

Operating income changes $65,333 $197,282 $491,953 $569,269 $611,226 $657,962 $699,922 $746,129 $785,608 $839,701
MACRS depredation (from IV.) $326,561 $853,977 $1,137,886 $1,028,495 $708,734 $548,634 $486,558 $381,663 $182,340 ($17$318)
Taxable income ($261,228) ($656,695) ($645,934) ($459,226) ($97,508) $109,328 $213,364 $364,465 $603,268 $857,618
Tax (41%) ($107,103) ($269,245) ($264,833) ($188,283) ($39,978) $44,824 $87,479 $149,431 $247,340 $351,624
Net income after tax ($154,124) ($387,450) ($381,101) ($270,943) ($57,530) $64,503 $125,885 $215,035 $355,928 $505$395

Cash flow (net income +deprec.) $172,437 $466,527 $756,786 $757,552 $651,204 $613,138 $612,443 $596,008 $538,268 $488,077
Capital expenditures $2,285,882 $2,059,114 $1,636,148 ($126,133) ($55,219) ($56,039) ($56,807) ($57,520) ($58,176) ($268,061)
Netcashfbws ($2,113,445) ($1,592,587) ($879,363) $883,685 $706,423 $669,177 $669,250 $654,218 $696.444 $756,138



Discounted cash flows
Accurn.llated dsc. cash flows

Disoount rate
Net present value

10.0%

($2,113,445) ($1,447,806) ($726,746) $663,926 $482.496 $415,506 'S377,774 $335,717 $278,246 $320,677
($2,113,445) ($3,561,251) ($4,287,997) ($3,624,072) ($3,141,575) ($2,726,069) ($2,348,295) ($2,012,578) ($1,734,332) ($1,413,655)

($1,413,655)



Discounted cash flow roodel- interdiction vs. a:ldressable decoders Feb. 1993
More likely scenario - DBS flattens cable growth

ifJ;~~~t~§.@~:!~@:tJ?~::H:[H::iiiimi.tt:;lruDf~
(SAU - business as usuaVaddress. decoders)

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year8 Year9

Homes passed 41,420 41,834 42,253 42,675 43,102 43,533 43,968 44,408 44,852 45,300
Homegrowth 1.0010 1.00/0 1.0% 1.00/0 1.0"10 1.0010 1.00/0 1.0% 1.00/0 1.00/0
Sasic pen. growth (SAU) 1.00/0 1.0010 0.00/0 0.0% 0.0"10 0.00/0 0.00/0 0.00/0 0.0010 0.0"10
Sasic penetration (SAU) 62.0010 63.0% 63.0010 63.00/0 63.00/0 63.00/0 63.0"10 63.0% 63.0010 63.00/0
Sasic subscribers (SAU) 25,680 26,356 26,619 26,885 27,154 27,426 27,700 V,9n 28257 28,539
Net new subscribers 675 675 264 266 269 272 274 2n 280 2B3
Enhan. basic pen. growth (SAU) 0.5"10 0.5% 0.5% 0.5% 0.5% 0.5"10 0.5% 0.5% 0.5% 0.5%
Enhanced basic penetration (SAU) 90.0010 90.5% 91.00/0 91.5% 92.00/0 92.5% 93.0% 93.5% 94.0010 94.5%
Enhanced basic subscnbers 23,112 23,852 24,223 24,600 24,982 25,369 25,761 26,158 26,561 26,970
Pay household, % of homes (SAU) 50.0010 49.5% 49.00/0 48.5% 48.00/0 47.5"10 47.0% 46.5% 46.00/0 45.5%
Pay household growth (SAU) -{).5O% -{).50% -{).500/o -{).5001o -{).50% -{).5001o -0.50% -0.50% -{).50% -{).50%
Pay units per household (SAU) 1.56 1.55 1.54 1.54 1.53 1.52 1.51 1.51 1.50 1.49
Pay unitlhousehold growth (SAU) -{).500/o -{).SO% -{).500/o -0.500/0 -{).SOO/o -{).500/o -{).SOO/o -{).500/o -{).500/o -{).50%
Pay penetration (SAU) 78.00/0 76.8% 75.7% 74.5% 73.4% 72.3% 71.1% 70.00/0 68.9% 67.8%
Pay units (SAU) 20,031 20,250 20,145 20,038 19,929 19,819 19,708 19,595 19,480 19,364
PPV movie buy rate growth (SAU) 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
PPV annual movie buy rate (SAU) 180.00/0 180.5% 181.00/0 181.5% 182.00/0 182.5% 183.0"10 183.5% 184.00/0 184.5%
PPV annual event buy rate (SAU) 20.0010 20.0% 20.0010 20.0010 20.0% 20.00/0 20.00/0 20.00/0 20.0010 20.00/0
% homes addressable (= pay HH%) 50.00/0 49.5% 49.0% 48.5% 48.00/0 47.5% 47.0% 46.5% 46.00/0 45.5%
Addressable subscribers (SAU) 12,840 13,046 13,043 13,039 13,034 13,027 13,019 13,009 12,998 12,985
Non-addressable subscribers (SAU) 12,840 13,310 13,576 13,846 14,120 14,398 14,681 14,968 15,259 15,554
Add'i outlets, % of subs (SAU) 25.00/0 25.0% 25.00/0 25.0% 25.0% 25.0010 25.00/0 25.00/0 25.00/0 25.00/0
Additional outlets (SAU) 6,420 6,589 6,655 6,721 6,789 6,856 6,925 6,994 7,064 7,135
Add'i outlets w/decoders, % of NOs 75.00/0 75.0% 75.0010 75.0% 75.0% 75.00/0 75.0% 75.0% 75.00/0 75.0%
Additional outlets w/decoders 4,815 4,942 4,991 5,041 5,091 5,142 5,194 5,246 5,298 5,351
Decoders in service (SAU) 17,655 17,988 18,034 18,080 18,125 18,170 18,213 18,255 18,296 18,336
Remote control rent, % of dec. (SAU) 80.00/0 75.0% 70.0010 65.0010 60.0010 55.0010 50.0% 45.0010 40.0% 35.0010

Annual inslaDs (% of subs) 35.00/0 35.0010 35.0% 35.0% 35.00/0 35.00/0 35.0% 35.00/0 35.00/0 35.0010
Annual installations 8,988 9,224 9,317 9,410 9,504 9,599 9,695 9,792 9,890 9,989
Installation backlog, days (SAU) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Truck roll % -installs (SAU) 70.00/0 70.00/0 70.00/0 70.0% 70.0010 70.0% 70.00/0 70.0% 70.00/0 70.00/0
Install truck roll cost (SAU) $30.00 $31.20 $32.45 $33.75 $35.10 $36.50 $37.96 $39.48 $41.06 $42.70
(Slended avg. of installs, reconnects)
Annual disconnects (% of subs) 32.4% 32.4% 34.0010 34.00/0 34.0% 34.00/0 34.0% 34.00/0 34.00/0 34.00/0
Annual disconnects 8,313 8,549 9,053 9,144 9,235 9,327 9,421 9,515 9,610 9,706
Truck roll "Io-disconnects 85.00/0 85.0% 85.0% 85.0% 85.00/0 85.00/0 85.0% 85.0% 85.00/0 85.0%



Disconnect truck roll cost (BAU) $15.00 $15.60 $1622 $16.87 $17.55 $18.25 $18.98 $19.74 $20.53 $21.35

Pay service changes %( of pays) 50.0"10 50.0"/0 50.0"10 50.0"10 50.0"/0 50.0"10 50.0"10 50.0"10 50.0% 50.0"10
Anl'l.lal pay service changes x 2 (BAll) 20,031 20,250 20,145 20,038 19,929 19,819 19,708 19,595 19,480 19,364

Truck roll % -pay changes (BAU) 25.0"/0 25.0"10 25.0"/0 25.0"10 25.0"/0 25.0"/0 25.0"10 25.0"10 25.0"/0 25.0%
Pay change truck roll cost (BAU) $15.00 $15.60 $1622 $16.87 $17.55 $18.25 $18.98 $19.74 $20.53 $21.35

Annual trouble calls (% of subs) 60.0"10 60.0"10 60.0"10 60.0"10 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Truck roll % -TCs (BAll) 90.0"/0 90.0"/0 90.0% 90.0"/0 90.0% 90.0"10 90.0% 90.0"/0 90.0"10 90.0"/0

Trouble call truck roll cost $25.00 $26.00 $27.04 $28.12 $29.25 $30.42 $31.63 $32.90 $3421 $35.58
Anl'l.lal decoderfaiJure % (BAU) 10.0"10 10.0"10 10.0"10 10.0"10 10.0% 10.0"10 10.0"10 10.0"10 10.0% 10.0"10

Annual decoder failures (BAU) 1,766 1,799 1,803 1,808 1,813 1,817 1,821 1,825 1,830 1,834
Decoder/converter repair cost $27.00 $28.08 $2920 $30.37 $31.59 $32.85 $34.16 $35.53 $36.95 $38.43
Illegal connection % (BAU) 1.0"/0 1.0"/0 1.0"/0 1.0"/0 1.0"/0 1.0"10 1.0"/0 1.0% 1.0"/0 1.0%
Lost decoder % per year (BAll) 1.0"10 1.0"/0 1.0"/0 1.0"10 1.0"/0 1.0"10 1.0"/0 1.0"10 1.0"10 1.0"10
Decoder fife/replacment cycle, yrs 8 8 8 8 8 8 8 8 8 8

I!t~~11~~~l¥im£§fjiill1]j1j1@1\~~j~~1j~~~E~~~1;~;ilil~~Ji~ Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year6 Year 7 Year8 Year 9

Basic monthly rate $10.00 $10.40 $10.82 $11.25 $11.70 $12.17 $12.65 $13.16 $13.00 $14.23

Enhanced basic mo. rate (inc!. basic) $20.00 $20.80 $21.63 $22.50 $23.40 $24.33 $25.31 $26.32 $27.37 $28.47
Avg. pay unit monthly rate $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00

Adcfrlional outlet monthly rate $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00
Additional decoder rental rate/mo. $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00
Remote control monthly rental fee $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00

PPV movie price $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00 $4.00
PPV event price avg. $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00

Installation fees (25% of subs) $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00
Average reveroe/sub/month (BAU) $31.28 $32.53 $33.84 $35.19 $36.60 $38.06 $39.58 $41.17 $42.81 $44.53

Basic program costs 10.0% 10.0"/0 10.0"/0 10.0"/0 10.0% 10.0"/0 10.0"/0 10.0"10 10.0"/0 10.0"10

Enhanced basic program costs 25.0"10 25.0"/0 25.0"/0 25.0"/0 25.0"10 25.0"/0 25.0"/0 25.0"10 25.0"/0 25.0"10
Pay program costs 50.0"/0 50.0"/0 50.0"/0 50.0"/0 50.0% 50.0"/0 50.0"/0 50.0"10 50.0"/0 50.0"10

PPV royalty costs 52.0% 52.0"10 52.0"10 52.0"/0 52.0% 52.0"/0 52.0"10 52.0"10 52.0"/0 52.0"10

iD!&~1\.if.§Ii!I~mfl\!.!g~~m~j1!~I~llt@~i!f~~~f~1r~1~11~~~~j~~\~1\~~l\j~l11j~~If.

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year8 Year 9

Basic service penetration 6ft 0.3% 0.5"10 1.0"10 1.0"10 1.0"/0 1.0"10 1.0% 1.0"10 1.0"10 1.0"10
Enhanced basic penetration lift 0.3"10 0.5% 1.0"10 1.0"/0 1.0"/0 1.0"10 1.0"/0 1.0"/0 l.ll"lo 1.0"10

Pay penetration lift 0.5"10 1.0% 2.0"10 2.0"/0 2.0"/0 2.0"10 2.0% 2.0"10 2.0"/0 2.0"/0
PPV ann. movie buy rate, inter. subs 90.0"/0 90.0"10 90.0"10 90.0"/0 90.0% 90.0"10 90.0"/0 90.0"10 90.0"10 90.0"/0
PPV ann. event buy rate, inter. subs 10.0"10 10.0"10 10.0"/0 10.0"/0 10.0% 10.0"10 10.0"/0 10.0"10 10.0"10 10.0"/0
Reduced illegal hookups 0.0"/0 0.0"/0 0.0% 0.0"/0 0.0"10 0.0"/0 0.0% 0.0"10 0.0"/0 0.0"10

Installation backlog, days 0 0 0 0 0 0 0 0 0 0



Increase in add. outlet % 0.0%· 0.0% 0.0% 0.0"10 0.0"/0 0.0% 0.0"/0 0.0% 0.0% 0.00/0
Install truck roll % 70.0% 50.00/0 25.0"/0 20.00/0 15.00/0 10.0"10 750/0 5.0"10 5.00/0 5.00/0
Disconnect truck roll % 75.0"10 50.0"/0 25.0"/0 0.0"10 0.0"10 0.0"10 0.0% 0.0% 0.0% 0.00/0
Pay chum truck rolls 25.0"/0 12.5% 0.0% 0.0"/0 0.0"/0 0.00/0 0.0"10 0.0% 0.00/0 0.00/0
Reduction of COIlvidee. in service 0.0% 10.0"/0 12.0"/0 14.00/0 16.00/0 18.0"/0 20.0% 22.0"/0 24.0"/0 26.0"/0
Annual trouble calls (% of subs) 60.0% 60.0"/0 60.0% 60.00/0 60.0% 60.0"10 60.0% 60.0% 60.0% 60.0%

Add'i outlets, % of subs, interdid. 25.0% 25.0"/0 25.0"/0 25.0"/0 25.0"10 25.0"10 25.0% 25.0% 25.0% 25.0%
Rem. cont. rent, % of dee., interet 65.0"/0 60.0"10 55.0"/0 50.0% 45.0"10 40.0"/0 35.0% 30.0% 25.00/0 20.0"/0
Reduction, NO decoder rental (units) 0 494 599 706 815 926 1,039 1,154 1,272 1,391
Interdiction module failure rate 5.00% 5.00"10 5.00% 5.00% 5.00% 5.00"10 5.00% 5.00"10 5.000/0 5.00"/0
Intercietion module repair costs $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00 $27.00
Ann power consump. costs per $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60 $3.60
interdiction module
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Rffl~rP!§ll§f!;~!:ffi~';;;1:';m:@';II; Year 0 Year 1 Year 2 Year 3 Year 4 YearS Year 6 Year 7 Year 8 Year9

Construction timetable, years 2.5
Inter. housing costlhome (2.5HJhsng.) $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00 $76.00
Inter. housing install costlhome $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
Interdiction modJle cost $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00 $72.00
Avg. inter. module install. cost $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00
Inter. module penetration, % homes 25.0% 50.0"/0 67.0"/0 70.0% 75.0% 80.0"/0 85.0% 90.0"10 95.0"/0 95.0"10
Spare modules 75% 7.5% 7.5% 7.5% 75% 75% 75% 75% 75% 75%
Additional power supp6es 414 418 423 427 431 435 440 444 449 453
(One $400 supply per 100 homes)
Add'i power suppnes pulCh. in yr. 207 211 4 4 4 4 4 4 4 4

Homes passed 41,420 41,834 42,253 42,675 43,102 43,533 43,968 44,400 44,852 45,300
Home growth 1.0% 1.0% 1.0% 1.0% 1.0% 1.0"10 1.0% 1.0"10 1.0% 1.0%
Interciction modules in service 10,355 20,917 28,309 29,873 32,326 34,826 37,373 39,907 42,609 43,035
New modules purchJinstai. in year 10,355 10,562 7,392 1,563 2,454 2,500 2,547 2,594 2,642 426
ModJles purchased for inventory m 792 554 117 184 187 191 195 198 32
Total interd. modules purch. in yr 11,132 11,354 7,947 1,681 2,638 2,687 2,738 2,789 2,840 458
Capital cost, housings $1,211,240 $1,211,240 $1,211,240 $36,337 $36,701 $37,068 $37,438 $37,813 $38,191 $38,573
Capital cost, modules $801,477 $817,507 $572,149 $121,003 $189,925 $193,493 $197,112 $200,785 $204,511 $32,980
Module installation costs $155,325 $158,431 $110,882 $23,450 $36,807 $37,499 $38,200 $38,912 $39,634 $6,391
Power supply cost $82,840 $84,497 $1,673 $1,690 $1,707 $1,724 $1,741 $1,759 $1,776 $1,794
Interdiction head end computer $35,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

Interdiction capital costs $2,285,882 $2,271,674 $1,895,943 $182,480 $265,140 $269,783 $274,492 $279,268 $284,113 $79,738



~B!!IBt.lj

Deroder replacement sched. (SAU) 2;2.07 2,248 2,254 2,260 2,266 2,271 2,2n 2,282 2,287 2,292

Reduction of decoders in seNice 0 1,799 2,164 2,531 2,900 3,271 3,643 4,016 4,391 4,767
Decoder replacement avoided 0 1,799 2,164 2,260 2,266 2,271 2,2n 2,282 2,287 2,292

Recovered decoders 0 0 0 271 634 999 1,366 1,734 2,104 2,475
New decoder purchases (SAU) 332 332 47 46 45 44 43 42 41 40

New decoder cost $117 $117 $117 $117 $117 $117 $117 $117 $117 $117
New decoderpurchase costs foregone $0 $0 $0 $5,372 $5,269 $5,163 $5,054 $4,942 $4,828 $4,711

Replacement cost alIOided $0 $210,456 $253,204 $264,425 $265,084 $265,729 $266,361 $266W9 $267,582 $268,171
Reduction in stolen decoders $0 $2,105 $2,532 $2,962 $3,393 $3,827 $4,262 $4,699 $5,138 $5,578

Capital costs foregone $0 $212,560 $255,736 $272,759 $273,746 $274,718 $275,677 $276,620 $2n,548 $278,460

Net cash tolfrom capital $2,285,882 $2,059,114 $1,640,208 ($90,279) ($8,606) ($4,935) ($1,185) $2,648 $6,565 ($198,722)

( ) means savings

Depreciation table (MACRS) Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9

Year 0 capital expenditures $326,561 $559,812 $399,869 $285,621 $204,015 $204,015 $204,015 $101,950 $0 $0
Year 1 capital expenditures $0 $294,165 $504,2n $360,201 $257,286 $183,n6 $183,n6 $183,n6 $91,836 $0
Year 2 capital expenditures $0 $0 $234,320 $401,687 $286,922 $204,944 $146,389 $146,389 $146,389 $73,153
Year 3 capital expenditures $0 $0 $0 ($12,897) ($22,109) ($15,792) ($11,280) ($8,057) ($8,057) ($8,057)
Year 4 capital expenditures $0 $0 $0 $0 ($1,229) ($2,108) ($1,505) ($1,075) ($768) ($768)

Year 5 capital expenditures $0 $0 $0 $0 $0 ($705) ($1,209) ($863) ($617) ($440)
Year 6 capital expenditures $0 $0 $0 $0 $0 $0 ($169) ($290) ($207) ($148)
Year 7 capital expenditures $0 $0 $0 $0 $0 $0 $0 $378 $649 $463
Year 8 capital expenditures $0 $0 $0 $0 $0 $0 $0 $0 $938 $1,608
Year 9 capital expenditures $0 $0 $0 $0 $0 $0 $0 $0 $0 ($28,389)

Sum, depreciation expenses $326,561 $853,9n $1,138,466 $1,034,611 $724,884 $574,130 $520,016 $422,207 $230,162 $37,421

lJ._a~1~IjIDj~j~j~~~l Year 0 Year 1 Year 2 Year 3 Year 4 YearS Year 6 Year 7 Year 8 Year 9
( ) means reduction in revenue

Additional basic subs from interel. 124 209 423 427 431 435 440 444 449 453
Total basic subsribers, interdiction 25,805 26,565 27,042 27,312 27,585 27,861 28,140 28,421 28,705 28,992
Additional basic revenuelyr. $14,911 $26,105 $54,840 $57,604 $60,508 $63,557 $66,761 $70,125 $73,660 W,372
Add'I enhanced basic subs from inter. 189 321 651 659 668 6n 686 005 704 713
Additional enhanced basic rev}yr. $22,665 $40,070 $84,454 $88,999 $93,787 $98,831 $104,146 $109,746 $115,645 $121,861
Additional pay units from interd. 225 424 852 856 859 863 867 871 874 878
Additional pay revenuelyr. $27,039 $50,912 $102,257 $102,692 $103,131 $103,573 $104,019 $104,468 $104,921 $105,3n
Additional PPV movie buys from inter. 11,556 11,979 12,218 12,461 12,708 12,959 13,213 13,471 13,733 13,999
Additional PPV movie revellJe $46,225 $47,914 $48,873 $49,845 $50,833 $51,835 $52,851 $53,884 $54,931 $55,994
Additional PPV event buys from inter. 1,284 1,331 1,358 1,385 1,412 1,440 1,468 1,497 1,526 1,555



$25,680 $26,619 $27,151 $27,002 $28,240 $28,797 $29,362 $29,935 $30,517 $31,108
"Instant instalr revenue from inter. $32,804 $35,013 $36,778 $38,632 $40,579 $42,624 $44,772 $47,029 $49,399 $51,888

Change, additional outlet revenue $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Lost decoder rental revenue $0 ($23,720) ($28,749) ($33,875) ($39,102) ($44,430) ($49,860) ($55,394) ($61,034) ($66,782)
Lost remote revenue ($31,779) ($45,329) ($46,745) ($47,732) ($48,286) ($48.404) ($48,082) ($47,317) ($46,106) ($44,448)

~~::mt@::m:i¥~glq1~it):;::m:::: $137,545 $157,585 $278,860 $283,856 $289,689 $296,384 $303,970 $312,475 $321,932 $332,371

!:YJ*:.!I!m:~9'i~es Year 0 Year 1 Year 2 Year3 Year 4 Year5 Year 6 Year 7 Year 8 Year 9
( ) means redJclion in expense

Basic programrring costs $1,491 $2,610 $5,484 $5,760 $6,051 $6,356 $6,676 $7,013 $7,366 $7,737
Enhanced basic program. costs $5,666 $10,018 $21,114 $22,250 $23,447 $24,708 $26,037 $27,436 $28,911 $30,465
Pay programming costs $13,519 $25,456 $51,128 $51,346 $51,565 $51,786 $52,009 $52,234 $52,460 $52,689
PPV programming costs $37,391 $38,757 $39,533 $40,319 $41,118 $41,928 $42,751 $43,586 $44,433 $45,293
"Instant instalr prog. expense $7,217 $7,703 $8,091 $8,499 $8,927 $9,377 $9,850 $10,346 $10,868 $11,415
Interdiction module repair expense $13,979 $28,238 $38,217 $40,328 $43,641 $47,015 $50,453 $53,956 $57,523 $58,098
Powerconsumptions costs $37,278 $75,302 $101,913 $107,541 $116,375 $125,375 $134,543 $143,881 $153,394 $154,928

Reduced install. truck rolls $0 ($57,561) ($136,039) ($158,772) ($183,452) ($210,216) ($230,011) ($251,267) ($263,931) ($277,234)
Reduced disconnect truck rolls ($12,469) ($46,679) ($88,127) ($131,139) ($137,748) ($144,690) ($151,983) ($159,643) ($167,689) ($176,140)
Reduced pay change truck rolls $0 ($39,487) ($81,707) ($84,524) ($87,430) ($90,425) ($93,513) ($96,695) ($99,974) ($103,352)
Reduced trouble call truck rolls $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Reduced decoder repair costs $0 ($5,051) ($6,320) ($7,688) ($9,160) ($10,744) ($12,444) ($14,269) ($16,226) ($18,321)

lw."IL~••I:I]:)!:l:mMl $104,072 $39,306 ($46,712) ($106,079) ($126,666) ($149,529) ($165,632) ($183,422) ($192,865) ($214,422)

1!!~l~i~:P:~].:@!liI\U Year 0 1 2 3 4 5 6 7 8 9

Revenue changes (from V.) $137,545 $157,585 $278,860 $283,856 $289,689 $296,384 $303,970 $312,475 $321,932 $332,371
Expense changes (from VI.) $104,072 $39,306 ($46,712) ($106,079) ($126,666) ($149,529) ($165,632) ($183,422) ($192,865) ($214,422)

Operating income changes
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Discounted cash flows
Accurrulated cise. cash flows

Discount rate
Net present value

10.0"10

($2,132,243) ($1,490,181) ($811,032) $559,378 $376,653 $312,582 $277,414 $237,611 $182,653 $227,602
($2,132,243) ($3.622,423) ($4,433,456) ($3,874,078) ($3,497,425) ($3,184,843) ($2,907,429) ($2,669,818) ($2,487,166) ($2,259,564)

($2,259,564)



MCSI PRODUCT LITERATURE

2 BROADBAND DESCRAMBLING TECHNOLOGY

MCSI has developed and demonstrated a proprietary technology for controlling the
simultaneous access and descrambling of many scrambled TV channels on a CATV system.
This technology enables a CATV system operator to eliminate the need for any set-top
descramblers in subscribers homes and thus facilitates the subscriber's use of all cable ready
features purchased with today's television receivers and VCR's, including additional TV outlet
service for all authorized channels. All this is done while preserving a scrambled signal
distribution on the cable plant on the one hand, and by supplying a broadband signal to the home
in which all authorized channels are simultaneously descrambled and provided in the clear at
every TV outlet in the home.

Because the MCSI technology is based on digital broadband RF signal processing
techniques, it can simultaneously descramble a number of channels, while at the same time
process other selected channels to further deny clear access. While this processing is being
done, all other unprocessed channels carried on the cable system are passed through to the
subscriber unaltered by the DBD hardware. The final result is that the ~ntire spectrum of
channels is made available to the subscriber, with authorized channels descrambled, and the
unauthorized channels passed through in their original scrambled form, or even further processed
in the MCSI subscriber unit to affect further denial beyond normal scrambling, Le., provide
additional security. This additional denial feature also provides the operator the ability to deny
otherwise clear signals in an expanded basic tier without the need to scramble those signals at
the headend, and without the need to provide the majority of subscribers with a descrambler.

Recently, the Company began to demonstrate in its San Diego facility an engineering
feasibility prototype system to cable system operators. This limited implementation of MCSI's
technology demonstrates simultaneous descrambling of any subset of a large group of channels,
while passing all other channels unaltered. In addition, the prototypes demonstrates the
effectiveness of various alternative modes of enhanced security, and an addressable on-screen
textual display.

2.1 Compatibility with Existing Scrambling Systems

The MCSI descrambling technology can be implemented to descramble either the
baseband sync suppressed scrambled signals such as those used in Zenith's Z-TAC systems, or
the RF sync suppression scrambling method used by Jerrold, Scientific Atlanta, Pioneer and
others. This allows for a cost effective backward compatible phased migration, perhaps over
a number of years, from today's single channel set-top descramblers to multichannel broadband
descramblers that may be installed on the pole, pedestal or the side of the subscriber's home or
any other internal point of entry. Thus, an economically graceful migration from today's
subscriber configurations as shown in Figure lea) to configurations shown in Figur l(b) can be
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accomplished with all the resultant benefits discussed below.

Because of its compatibility and ability to coexist with today's set-top
converter/descramblers, MCSI technology can be implemented initially without changes to the
existing headend addressable scramblers, controllers or their software. Thus, without the need
of cable system upgrades, the MCSI approach will offer operators a much more attractive
alternative for subscriber friendly access control systems than such cost intensive systems as
Interdiction, or inflexible approaches as addressable traps being offered by some vendors.

Unlike set-top descramb1ers used today, the MCSI broadband descramblers introduce
virtually no artifacts or distortion in either the audio or video signals on descrambled and non­
blocked channels. Therefore, video and audio quality is significantly improved with respect to
current set-top devices, and functions such as MTS stereo are fully retained without loss of
performance associated with today's set-top descramb1er degradations.

2.2 Transition to Proprietary Enhanced Scramblin2

The MCSI system will offer cable system operators the ability to migrate to a new
enhanced security multichannel video scrambling method developed by MCSI. This proprietary
headend-originated security scheme will provide the enhanced security needed for pay-per-view
and pay services for which current scrambling methods have been compromised by pirate
decoders. Migration to MCSI's new enhanced security system may be accomplished on a
channel by channel basis beginning with any channel for which al1 authorized subscribers are
served by an installed MCSI access control device. This headend or:ginated scrambling method
will allow early and economic migration to the enhanced security mode in lower penetration, but
high revenue producing, pay services

2.3 Number of Processed Channels

MCSI employs a proprietary wide band digital spectral processing system which provides
for separate and independent signal processing functions in each 6 MHz CATV channel within
preselected channel groups. Because the Company's signal processing functions can be
implemented over the entire CATV channel range, the incremental cost of increasing the number
of controlled channels is quite low. When the MCSI technology is implemented in a limited
number of custom VLSI chips the number of individually controlled channels can economically
reach 72 or more.

MCSI's first product will provide for 36 channel processing capability, with pass-through
transparency for all other non-processed channels up to 550 MHz or 750 MHz. Through the use
of a plug-in expansion module, an additional 36 channels can be processed, providing a total of
72 individually and simultaneously controlled channels. The MCSI subscriber device operates
on remotely configureable groups of individually controlled contiguous channels, and does not
disturb signals on other (unprocessed) channels. The MCSI hardware design is compatible with
digital transmission and also allows for future compressed NTSC or HDTV signals.
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2.4 Additional Tiering Security by Signal Denial Processing

The MCSI subscriber devices can accomplish further video and/or audio denial of
unauthorized channels, thereby providing additional security in subscriber locations in which they
are installed. This approach instantly renders obsolete existing "pirate boxes" operating on
scrambled channels. This feature may be used to deny access not only to head-end originated
scrambled channels, but also to clear channels that may be a part of an expanded basic tier that
has high penetration. In this way, DBD devices can be installed initially only in subscriber
locations which require the pay scrambled tiers or only the bare basic tier, thereby providing
denial of the expanded basic clear channels and providing access control to higher pay tiers
without buy-through constraints. An example of such arrangement is shown in Figure 3. Thus,
cost effective tiering can be accomplished without scrambling any of the basic channels. It
becomes clear that DBD devices simultaneously provide positive security on some channels and
negative security on other channels, as configured by addressable control from the headend.

In addition to addressable channel tiering capability, each subscriber module is equipped
with an addressable control enabling connect/disconnect capability. This feature allows for the
elimination of truck rolls for service disconnects and reconnects.

2.5 On Screen Display Capability

Another feature of the MCSI system is an optional provision for On-Screen Display
(OSD) text insertion capability within the subscriber module that can be individually controlled
on an addressable basis from the headend. This addressable OSD option can be used for
downloadable addressable textual messages inserted on selected channels for billing or disconnect
messages, or diagnostic applications.

2.6 Projected Cost

The MCSI system makes use of certain digital signal processing chips that have recently
been developed for personal computers and digital cellular telephony. Thus, tremendous cost
and time advantages can be gained, since these complex chips are already developed and are in
high volume production and readily available at low cost.

MCSI's products are projected to be priced at an average of $140 per addressable
subscriber - roughly the ammount a cable operator now invests on an addressable subscriber (1.3
sets/sub). Cost reductions achieved through economies of scale inherent in larger volume
production, and learning curve experience, will enable the costs of DBD devices per addressable
subscriber to be even less than today's single channel descrambling technology.

2.7 Product Configurations

Two product configurations have been considered. The first device is a Single Family
dwelling Unit (SFU) that is mounted on the side of the home and powered from the subscriber
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premises. The second configuration is designed to serve subscribers in Multiple Dwelling Unit
(MDU) housing including apartments, condominiums, and mobile home parks, as well as pole
and pedestal mounts for which multiple DBO subscriber devices can share a common enclosure.
The advantages of providing an MOU product configuration are derived from the lower
electronics and installation costs per subscriber due to the sharing of electronics and the secure
enclosure.

The systems designed for Baseband Sync suppression compatibility and those designed
for RF Sync suppression compatibility are designed such that when configured for MCSI's
enhanced scrambling, their operation is identical and they may coexist on one cable system
utilizing the MCSI enhanced scrambling mode.

2.8 Pay-per-view (PPYl and IPPV

Because the fust version of MCSI's subscriber units would be compatible with existing
scrambling systems, they can be addressed through the exiting ANI an ARU IPPV system,
thereby offering these capabilities to subscribers equipped with DBO devices. Similarly, cable
system employing CSR's for reservation PPV will be able to address the DBD units as usual.
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NOTE: All authorized channels are
supplied to the home in the clear.
All TV and VCR consumer features
are retained.

COPYRIGHT (C) 1992 MCSI

Figure 1 (a). Typical cable hook-up with conventional set-top descramblers

Multichannel
Addressable
Broadband
Descrambler
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Figure 1 (b). Cable hook-up with Point of Entry multichannel Broadband Descrambler


